K2SiF6:Mn4+ as a red phosphor for warm white LEDs by Sijbom, Heleen et al.
Presenting author:  
H. F. Sijbom (1,2) 
 
Other authors:  
K. Van den Eeckhout (1,2), D. Poelman (1,2), P. F. Smet (1,2) 
 
Institutions, numbered and labeled according to authors above 
(1) LumiLab, Department of Solid State Sciences, Ghent University; (2) Center for Nano- and 
Biophotonics (NB-Photonics), Ghent University 
 
email of presenting author * 
Heleen.Sijbom@UGent.be 
 
Contribution? (invited or requested) * 
 Poster 
 
Title of contribution  
K2SiF6:Mn
4+ as a red phosphor for warm white LEDs 
 
Abstract text with references 
Current white LEDs consist of a blue LED and a yellow conversion phosphor, often based on 
Y3Al5O12:Ce
3+. A red-emitting phosphor needs to be added to obtain warm white light with a high 
color rendering index (CRI). Although several phosphors are available, there is still a need for 
efficient, stable materials with a narrow emission spectrum to improve the color rendering of the 
LEDs while keeping the overall device efficiency high [1]. K2SiF6:Mn
4+ is a promising red phosphor for 
general lighting and displays [2]. Its line emission at 630 nm is perceived as saturated red and the eye 
sensitivity is still quite high at this wavelength. In addition, the excitation band around 455 nm is 
ideally suited for excitation by a blue pumping LED [3]. To maximize the application opportunities for 
this phosphor, we need to know more about the luminescence behavior at high excitation intensities 
and on single particle scale. This research presents a study of the saturation behaviour and thermal 
properties of K2SiF6:Mn
4+, completed by a combined investigation of structural and luminescence 
properties in SEM-EDX-CL mappings. 
 
Simulations show high CRI values for K2SiF6:Mn
4+ when combined with a green or yellow phosphor 
and a blue LED. The emission intensity of K2SiF6:Mn
4+ saturates at high excitation power, which is 
related to the relatively long lifetime (τ = 8.1 ms at room temperature) of the excited state in Mn4+. 
For excitation intensities above 50 W/cm², the phosphor also starts to disintegrate. A remote 
phosphor configuration can overcome these issues at high excitation power by lowering the blue 
photon flux at the phosphor level. The thermal stability is excellent, since the conversion efficiency is 
stable until 400 K, which is above the normal working temperature of most LEDs. K2SiF6:Mn
4+ holds a 
bright red future in LEDs for general lighting and displays, due to an excellent balance between color 
gamut, color rendering and luminous efficacy.  
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